Chronic African trypanosomiasis is associated with protracted fluctuating parasitemia, with the infecting trypanosomes expressing several different variable antigen types (VATs) (5) . The number of different VATs that can arise during a single infection is not known, but it is possibly in excess of 100 (4) . Despite the emergence of this large repertoire of VATs, some infected cattle can recover spontaneously (14, 15, 22) . It has also been reported that such recovered animals are largely resistant to rechallenge by tsetse carrying the same trypanosome serodeme (22) . The mechanisms underlying these phenomena are, however, unknown. We have also observed this "self-cure" phenomenon and resistance to reinfection in many steers experimentally infected with cloned bloodstream forms of Tr-vpaniosomna brucei or TrVpaniosomna c ongolenise. Data are presented here to explain the possible mechanisms responsible for both the self-cure phenomenon and the immunity arising therefrom and their implications with regard to livestock management in areas of trypanosomiasis challenge.
MATERIALS AND METHODS
Animals. Steers (Zebu x Charolais), aged 6 months, were obtained from areas known to be free from trypanosomiasis, screened for antibodies to T. congolense, T. braicei, and Trvypatnosomna l'ivaX by indirect immunofluorescence (23) before use, and found to (18) .
RESULTS
Parasitemia. The parasitemic profile of T. brucei-infected steers is shown in Fig. 1 . The animals became aparasitemic within 16 weeks postinfection. Six of the eight steers infected with T. congolense IL 13-E14 recovered, but they took a longer period, 32 weeks, to clear their parasitemia (Fig. 2) . The remaining two animals died 10 weeks postinfection. The six steers infected with ILNat 3.1 died 12 to 16 weeks postinfection.
PCV. In the groups of animals that recovered spontaneously, an initial fall in PCV, which was more severe in T. congolense-infected steers, was followed by a gradual return to preinfection levels ( Fig. 1 and 2 ).
Homologous cyclically transmitted challenge. The cattle which recovered from T. brucei infection showed complete resistance to challenge by 20 tsetse infected with clones ILTat 2.1 or ILTat 2.2, whereas all controls became infected (Fig. 1) . Likewise, cattle recovering from T. congolense IL 13-E14 did not develop parasitemia when challenged with a similar number of tsetse infected with IL 13-E14 (Fig. 2) , whereas the controls did.
Heterologous cyclically transmitted challenge. Animals recovering from infection with T. brucei clone ILTat 2.1 were not immune to cyclical challenge with T. brucei STIB 367-H belonging to a different serodeme (9) . Similarly, the steers recovering from the syringe-passaged infection with T. congolense IL 13-E14 were susceptible to challenge with tsetse infected with ILNat 3.1 (Fig. 2) .
Antibodies against metacyclic VATs. To assess whether antibodies against metacyclics appear in cattle infected with bloodstream clones, sera from all infected animals were tested for the presence of such atntibodies by indirect immunofluorescence (18) . In the case of T. brucei, sera collected 1 month postinfection contained antibodies against only a small proportion (<20%) of the homologous metacyclic population, whereas samples obtained 2 months postinfection stained all the homologous (ILTat 2.1, ILTat 2.2, and STIB 247) but not heterologous (STIB 367-H) metacyclics. congolense displayed complete immunity against tsetsetransmitted homologous challenge after a spontaneous elimination of trypanosomes from peripheral blood circulation. The animals were also immune to challenge by tsetse infected with other clones belonging to the same serodeme but remained susceptible to similarly transmitted heterologous a Neutralization was considered to have occurred if parasitemia did not develop in any of the six BALB/c mice inoculated with 3 x 103 metacyclic trypanosomes incubated in the serum at the dilution indicated. If parasitemia developed in one or more mice in the group, the test was considered to be negative for that serum dilution. serodemes. Sera obtained from these animals before challenge contained neutralizing antibodies against metacyclic VATs of the homologous but not heterologous serodeme. Although these animals might have continued to harbor trypanosomes in some privileged tissue sites (11), the apparently complete restoration of their physical well-being to preinfection levels after the elimination of trypanosomes from peripheral blood circulation would suggest that spontaneous self-cure (14, 15, 22) could have occurred, at least in some animals. Such a self-cure phenomenon could be related to the process of antigenic variation. Cattle infected with T. brucei or T. congolense produce high levels of neutralizing and phagocytosis-promoting antibodies against the infecting as well as subsequent VATs that arise during the infection (12, 17, 21) . If immunity built up against the entire repertoire of pathogenic bloodstream VATs expressed in the bovine host by the infecting trypanosome clones, spontaneous selfcure might occur. The animals which did not recover from infection might have had less effective immune responses or parasite clearance mechanisms or both, giving rise to prolonged parasitemia and, eventually, death of the host.
The occurrence of antimetacyclic antibodies in cattle infected with bloodstream clones, also reported in rabbits (2, 10) , would suggest that some of the trypanosomes that arise during the course of chronic infection possess surface epitopes in their variable surface glycoproteins which are identical to those of metacyclic trypanosomes. Recent studies with monoclonal antibodies (6, 20) have shown that in the case of T. brucei and T. rhodesiense, such bloodstream VATs do indeed exist. The rising titer of neutralizing antimetacyclic antibodies in sera obtained 3 to 4 months postinfection is an indication that the bloodstream VATs responsible for the production of antimetacyclic antibodies reappear (19) or that other closely related VATs emerge during the course of infection (1, 19) . The immunity exhibited by these animals against homologous challenge could, therefore, be directed at the metacyclic or the bloodstream VATs or both.
Under field conditions, T. brucei and T. congolense are transmitted principally by tsetse, although the possibility of mechanical transmission has also been suggested (7, 8 
